Figure S3 ESCs+RNA control and ESCs+pRNA of two independent experiments were selected at random and independent of their size or shape in the EM montages. Volumes were estimated using the Cavalieri-estimator (Gundersen et al., 1988; West, 2012) . Nucleoli volumes did not differ among control and ESCs+pRNA while heterochromatin associated to nucleoli did. The volume of nucleolus-associated heterochromatin was expressed as a percentage of the volume of the nucleolus (Nu) that was associated with and shown in main Figure 5B .
(E) Transmission electron microscopy analysis of ESCs and NPCs. The contrast procedure reveals in dark condensed heterochromatic structures (Het) and nucleoli (Nu). 
Supplemental Table Legends
Supplemental Table S1 . Related to Figure 6 .
Total RNA of ESCs+RNA-Control and ESCs+pRNA from two biological replicates were purified and analyzed by RNA seq. The table includes the list of genes whose transcript levels were altered in ESCs+pRNA when compared to control cells (defined as regulated, upregulated and downregulated) and gene onthology analysis using DAVID tools.
Supplemental Experimental procedures

Reprogramming into iPSC
Reprogramming was performed as previously described (Weber et al., 2013) . Breifly, mouse embryonic fibroblasts (MEF) were isolated from 14.5 day-pregnant C57BL/6 mice and cultured in DMEM supplemented with 10% FBS (PAA) and 1% L-glutamin/penicillin/streptomycin (10,000 U/ml penicillin G sodium; 10,000µg /ml streptomycin sulphate; 29.2mg/ml L-glutamine; 10mM sodium citrate in 0.14% NaCl, Gibco). The reprogramming of the MEFs was performed according to Yamanaka's protocol (Takahashi et al., 2007) using the pMXs retroviral vectors producing murine Oct4, Sox2, Klf4 and c-Myc (Addgene, cat. nos. 13366, 13367, 13370 and 13375). Two days after infection, MEFs were cultured in DMEM containing 15% FBS, 1% Lglutamin/penicillin/streptomycin, 1x MEM non-essential amino acids (GIBCO) and 50 mM ß-mercaptoethanol (GIBCO) supplemented with 1000 U/ml ESGRO murine Leukemia inhibitory factor (LIF, Chemicon Int.). The iPSC cell line used for the experiment of Figure 1D has the ability to generate teratoma (data not shown).
Transfections
ESCs were seeded at a density of 20,000 cells/cm 2 and transfected with the indicated siRNAs (50 nM siRNA) or synthetic RNAs (1 mg/ml) using Lipofectamine® RNAiMAX (Life Techonlogies) in Opti-MEM® GlutaMAX™ (GIBCO) reduced-serum medium. Analysis of differentiated transfected ESCs was performed using consecutive transfections. Three days after the first transfection, equal amounts of ESCs (e.g. siRNA-control and siTIP5 treated cells) were again transfected and induced to differentiate in complete media (G-MEM, 10%FCS, Sodium Pyruvate 100mM, 1xMEM
NEAA, L-Glutamine) by withdrawal of LIF and 2i. Efficiencies of siRNA-mediated depletions and synthetic RNA levels were monitored by qRT-PCR 3-4 days post-transfection.
In Vitro Transcription
The indicated pRNA and control sequences were cloned by PCR into pJET1/2 plasmids. pRNA :
mrDNA from -232 to -1; Control-pRNA: control sequences at 5', mrDNA from -140 to -1 at 3'; pRNA-Control: mrDNA from -232 to -140 at 5', control sequences at 3' ; pRNA-loop destroyed:
mrDNA from -232 to -1 sequences where GGG (-115/-113) were replaced with AAA; pRNA-loop recovered: mrDNA from -232 to -1 sequences where CCC (-60/-58) were replaced with TTT. All plasmids were verified by sequencing. Synthetic RNAs were synthesized using T7 polymerase and as substrate Xba I linearized pJET1/2 vectors containing the indicated sequences. After treatment with DNase I, transcripts were double purified using TRIzol reagent (Invitrogen) according to the manufacture's protocol.
Chromatin Immunoprecipitation
The chromatin immunoprecipitation (ChIP) protocol was previously described (Santoro, 2014 , 167 mM NaCl, 1.2 mM EDTA, 0.01% SDS, 1.1% Triton X-100) and than immunoprecipitated overnight with ChIP-grade antibodies. After elution and reversion of crosslinks, the precipitated DNA was purified with phenol/chloroform, ethanol precipitated and than quantified by qPCR. rDNA, major and minor satellite sequences were amplified with previously reported primers (Martens et al., 2005) (Martens et al., 2005; Santoro et al., 2002) .
Primers are listed in Table S2 .
RNA Extraction, reverse transcription and quantitative PCR (RT-qPCR)
RNA was purified with Trizol reagent (Life Technologies) . Residual contaminating genomic DNA was removed with Ambion® TURBO™ DNase according to manufacture's instructions. RNA was primed with random hexamers and reverse-transcribed to first-strand cDNA. Reverse transcription of pRNA and IGS-rRNA was performed using DNA oligo -20/-1 Rev or random primers. qRT-PCR was performed with SensiMix SYBR Hi-ROX Mix (Bioline) on a Rotor-Gene Q (Qiagen). Amplification of samples without reverse transcriptase assured absence of DNA (data not shown). The relative transcription levels were determined by normalizing to Rps12 mRNA levels. Statistical significance (P-values) of the difference in expression levels between genes was calculated using the two-sample paired t-test. Primer sequences used in qRT-PCR are listed in Table S2 .
CpG methylation
rDNA CpG methylation was measured as previously described (Santoro, 2014; Santoro et al., 2002) ). 2 µg genomic DNA were digested with HpaII (NEB) in the presence of 5 ng of unmethylated pBluescript KS(+) plasmid. rDNA CpG methylation levels were measured by quantitative amplification using primer pairs (-165/-145 Forw and -20/-1 Rev) that flank the restriction sites CCGG at -142 of rDNA promoter or primers that amplify neighbouring sequences lacking HpaII sites (+1/+20 Forw and +111/+130 Rev). Values were obtained using logarithmic dilutions of mouse genomic DNA as standard curve. CpG methylation levels were calculated as resistance to HpaII digestion by normalizing the amounts of rDNA amplified from -165 to -1 to the levels of amplicons from +1 to +130. To verify HpaII digestion efficiency, pBluescript KS(+) plasmid was analyzed by qPCR using one forward primer that is complementary to sequences upstream of the CCGG site of β-lactamase gene (at 2580) and two different reverse primers that map upstream and downstream the HpaII sites (see Table S2 ). All analyzed samples displayed 96-98% digestion efficiency. 
GST-Pulldown
AP staining
Cells were fixed in 4% paraformaldehyde for 10min, washed with AP Buffer (100mM TrisCl pH 9.5, 100mM NaCl, 50mM MgCl2) and then incubated for 30 min in AP Buffer containing NBT (37 mg/ml) and 3.5µl BCIP (175 mg/ml). The staining was blocked with Tris-EDTA (Sigma) for 10min.
Whole-Transcriptome Shotgun Sequencing (RNA-Seq) and Data Analyses
Total RNA of ESCs+Control-RNA and ESCs+pRNA from two biological replicates were purified and analyzed by RNA seq. 100bp paired-end reads have been sequenced with illumina Hiseq.
The reads were quality filtered and submitted to RSEM for expression quantitation (Li and Dewey, 2011) . Expression counts were further analyzed with the glm method in the edgeR package to compute the significance of differential expression (Robinson et al., 2010) .
Teratoma analysis
Teratoma samples were fixed in 4% buffered paraformaldehyde and embedded in paraffin. For immunostainings, 5 µm thickness paraffin sections were deparaffinized and rehydrated and subsequently subjected to the antigen retrieval (Citrate buffer pH 6.0 for 10 minutes at 110°C in rapid microwave histoprocessor, Milestone, USA). The following primary antibodies were used:
anti-bIII tubulin (Sigma), anti-GFAP (DAKO) and anti-SMA (Sigma). Nuclei were stained with DAPI and slides were mounted with Fluorescent Mounting Medium (DAKO) to avoid bleaching.
Images were captured with a Leica DMI 6000B Microscope and using LAS AF (Leica Application Suite Advanced Fluorescence) software. Animal experiments were performed in accordance with Swiss law and have been approved by the veterinary authorities of Zurich.
Antibodies
The following antibodies were used: anti-TIP5 (CS-090-100-Diagenode); anti-UBF (sc-13125), 
